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Introduction
============

Acute diverticulitis is defined as a macroscopic inflammation of a diverticulum or diverticula. Approximately, 4.0% of patients with diverticulosis present with a diverticulitis event \[[@REF1]\]. Since 2012, acute diverticulitis has become the third most-common gastrointestinal diagnosis, with an increase of 41.0% from 2000 and an estimated cost of 2.6 billion dollars per year \[[@REF2]\]. Interestingly, the rates of admission have been increasing, especially in the younger population \[[@REF3]\].

According to the American Gastrointestinal Association (AGA) guidelines, it is recommended to perform a colonoscopy six to eight weeks after resolution of acute diverticulitis \[[@REF1]\]. Per the AGA, the reason behind this recommendation was based on an observational study which showed a small number of colorectal cancers and advanced adenomas \[[@REF1]\]. However, the association of colorectal cancer and diverticulitis still remains uncertain. Multiple studies have investigated the need for colonoscopy after an acute diverticulitis event, and of these studies, the results have varied. 

To our knowledge, only one study has investigated the younger patient population; unfortunately, this study was based in Asia, where right-sided diverticulosis is more common \[[@REF4]\]. The purpose of this study is to determine the risk of malignancy after an acute diverticulitis event in adults less than 50 years old. By reviewing these data, we can then further investigate current guidelines post diverticulitis event and see if they are applicable to the entire population, particularly to our younger patient population. 

Materials and methods
=====================

A retrospective chart review study was performed at Loyola MacNeal Hospital, Berwyn, Illinois. All patients admitted with an acute diverticulitis event from January 2007 to December 2017 were included. Patient records were identified using the ICD-9 and ICD-10 codes for acute diverticulitis. 

Patients between the ages of 18-49 years old with acute diverticulitis were identified using computed tomography (CT). CT findings that confirmed acute diverticulitis included: colonic wall thickening and stranding of pericolonic fat \[[@REF5]\]. Of the identified patients, they were subcategorized into uncomplicated diverticulitis, which is defined as localized inflammation, and complicated diverticulitis, which is defined as inflammation associated with an abscess, phlegmon, fistula, obstruction, bleeding, or perforation \[[@REF6]\]. Those patients who underwent colonoscopy were identified and the biopsy results were recorded. Patients without CT verification of diverticulitis, and patients greater than 50 years old were excluded.

This work was presented at Digestive Disease Week (DDW) in San Diego, California in May 2019. The abstract was then published in the American Gastroenterology Association journal of abstracts (Gastroenterology, 2019) \[[@REF7]\].

Results
=======

A total of 295 patients were identified between the dates of 2007 and 2017. Of these 295 patients, 111 (37.6%) of these patients underwent colonoscopy post diverticulitis event, excluding 184 patients. The mean age of the patient population was 40.70, with 67 (60.3%) of patients being male and 44 (39.6%) of patients being female. Among the 111 patients who presented with acute diverticulitis, 86 (77.5%) patients presented as an uncomplicated event and 25 (22.5%) presented as complicated (figure [1](#FIG1){ref-type="fig"}).
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Of the 86 patients with uncomplicated diverticulitis, 11 patients were found to have tubular adenomas, 18 patients presented with a hyperplastic polyp, and 48 of the patients did not have biopsy performed. Of the 25 patients with complicated diverticulitis, six patients presented with tubular adenomas, four patients presented with a hyperplastic polyp, and eight patients had no biopsy performed. Of these patients, zero cases of neoplasm were found (Table [1](#TAB1){ref-type="table"}).

###### Pathologic results from biopsy samples (n =111)

  ---------------- ------------------------ ----------------------
  Finding          Uncomplicated, No. (%)   Complicated, No. (%)
  Adenocarcinoma   0 (0)                    0 (0)
  Adenoma          11 (12.8)                6 (24.0)
  Benign           18 (20.9)                4 (16.0)
  No biopsy        45 (55.1)                8 (32.0)
  ---------------- ------------------------ ----------------------

Discussion
==========

Currently, there have been several studies that have investigated the risk of malignancy associated with acute diverticulitis. Agarwal AK et al. performed a systemic review for which it reviewed four large studies and found that 1.2-2.1% of patients had malignancy and 19.5-20.2% of patients were found to have nonmalignant polyps \[[@REF8]\]. Sharma et al. performed a similar but larger systemic review for which 11 studies where investigated and discovered a crude risk of 1.2% chance of malignancy post acute diverticulitis event; however, a mean of 19.5% of patients presented with nonmalignant polyps \[[@REF9]\]. When comparing our data with both large systemic reviews, our results were different. No malignancy was identified in our study and 15.3% (including complicated and uncomplicated) of our patient population had nonmalignant polyps. These differences could be secondary to the patient population investigated as well as a large amount of patients excluded (n=184) due to loss of care. When comparing our study to both systemic reviews, we collected data on patients less than 50 years of age, which could lead a smaller amount of patient population; whereas the systemic reviews included all adults greater than 18 \[[@REF8]-[@REF9]\]. In these systemic reviews, the age of colorectal malignancy was not recorded, making it difficult to identify and age predilection for malignancy among the included patients, but it was noted that the median age of acute diverticulitis was 57-64 years old. Lastly, we characterized each polyp identified and subcategorized them into an uncomplicated or complicated event. This was not performed in both systemic reviews.

To date, there continues to be conflicting data in regards to the increased risk of malignancy in patients with complicated diverticulitis versus uncomplicated. Sharma et al. systemically reviewed six studies with a pooled population of 1497 with uncomplicated diverticulitis \[[@REF9]\]. Out of the 1497 patients, colorectal malignancy was found in five patients with a crude proportional rate of a colorectal malignancy in 0.7% and 15.1% (138) patients were found to have nonmalignant colorectal polyps. Patients with complicated diverticulitis were also investigated. After reviewing five studies, a pooled population of 79 patients was found to have complicated diverticulitis. Six malignancies were identified with a proportional pooled rate of 10.8%; whereas, subgroup analysis for nonmalignant polyps was not performed secondary to low patient data. When comparing our data to the systemic review, again it was noted that no malignancy was identified in either the complicated diverticulitis or uncomplicated diverticulitis group. Furthermore, our study identified adenomatous polyps as well as benign polyps. 

Based on our findings and results from other studies, the conclusions have been vague. Which leads us to the question, is colonoscopy necessary post diverticulitis event particularly among a younger patient population? Colonoscopy is an invasive procedure, though low-risk; still has complications. Rutter et al. performed a retrospective cohort study to look for adverse events after screening and follow-up colonoscopy \[[@REF10]\]. In this large study of 43,456 patients, it was found that the 4.7 serious adverse events per 1000 screening colonoscopies and 6.8 per 1000 follow-up colonoscopies can occur. Because of the risks of colonoscopy, multiple studies have looked at imaging as a possible alternative. Chintapalli et al. performed a retrospective study, where it was found that pericolonic lymph nodes and luminal mass findings on CT were significant for colon cancer \[[@REF11]\]. However, after further investigating these results prospectively, the CT findings were unequivocal. Öistämö et al. retrospectively investigated both CT and MRI as possible tools to diagnose colon cancer \[[@REF12]\]. It was found that the MRI had a sensitivity and specificity of 100% of diagnosing colon cancer; however, this study was fairly small, with a total of only 16 patients investigated. Lastly, CT-colonography (CTC) showed promising results in regards to identifying diverticular disease with a sensitivity and specificity of 99.0% and 67.0%; unfortunately, it had a poor sensitivity (47.0%) and specificity (75.0%) for detection of polyps \[[@REF13]\]. Although these studies are encouraging, the results are equivocal and lack power \[[@REF10]-[@REF13]\]. Because of this, endoscopy with biopsy should continue to be standard of care after an acute diverticulitis event. 

To our knowledge, there has been only one study performed by Dedrick et al. \[[@REF4]\]. This retrospective study investigated whether or not colonoscopy is necessary in patients less than 50 years. Unfortunately, this study was performed in Asia, where right-sided colonic diverticulitis is more commonly found. In this study, only 27 patients underwent colonoscopy post diverticulitis event, among those patients, no evidence of malignancy was identified; however, 11.0% of their patient population had neoplastic potential. When looking into western countries where left-sided diverticulitis is common, Kim et al. and Pisanu et al. performed retrospective chart reviews for which again no evidence of malignancy was found among patients less than 50 years old \[[@REF14]-[@REF15]\]. It was noted that 15.0% of the patient population \<50 were found to have adenomas. In our study, we found similar results where no malignancy was detected on follow-up colonoscopy and noted that 15.3% (n =17), including both uncomplicated and complicated, were found to have tubular adenomas, which is comparable to the other studies \[[@REF9], [@REF14]-[@REF15]\].

The limitations of this study include the total patient population. Gathering data from a smaller community hospital, a wider time frame was made in order to identify a higher number of cases. However, despite such a wide time frame, the total number of patients identified were minor. Furthermore, of the patients identified, more than 50.0% of patients were lost to follow up, which could lead to miss diagnoses of malignancy. Furthermore, the demographic characteristics, location of diverticulitis, and other confounding factors such as a family history of malignancy were not studied.

Conclusions
===========

There have been multiple studies that have debated whether or not patients should undergo colonoscopy after a diverticulitis event. However, of these studies; adults of all ages were included. There have been limited retrospective studies on the younger patient population which our project also aimed to further evaluate. In summary, we identified no cases of malignancy in patients with acute diverticulitis who were less than 50 years of age. Given the similarities of our findings with other studies, but the inherent limitations of these retrospective reviews, we would recommend further research among the younger patient population to help adjust guidelines based on their potentially different malignancy risk profile.
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